We aim at explaining the Fermi LAT data for LS 5039 by including a rotation powered pulsar. The pulsar plays a two-fold role in generating the HE emission in the system. We show that with a few modest assumptions about the pulsar one can reproduce both the spectrum and the orbital modulations.
: Semi-empirical relations between the spin-down power E and the luminosity LPSR in γ-rays. Based on Fermi LAT pulsars taken from Abdo et al. (2010b) [2] .
The model assumes that the Fermi LAT flux is due to two components: a pulsar and an Inverse Compton Scattering (ICS) component due to the wind. The inferred γ-ray luminosity of the pulsar component a level of ∼ 10 35 erg/s. Yellow rectangles in Fig. 1 show how this pseudo-luminosity is used to estimate the spin-down luminosity which falls in the range of 10 36 erg/s to 10 37 erg/s. The upper limit comes from the age of its O-star companion (10 5 yr) and the lower from the age of young Crab-like pulsars (10 3 yr).
Binary system
The distance to LS 5039 is ∼ 2.5 kpc. The orbit of the system is elliptical with the eccentricity 0.35, the semi-major axis ∼ 0.2 AU and the inclination 60 o , the latter is assumed. We also assume that the companion O-star is a point-like source of monoenergetic photons of 3 eV . The star is also a source of a strong wind which interacts with the pulsar magnetospheric wind in a similar way as proposed by Dubus et al (2010) [7] . 
Results
The pulsar contributes to the HE radiation from the system in two different ways, resulting in two spectral components. The first component is due to (pulsed) emission originating in magnetospheric outer gaps of the pulsar. It picks around 1 GeV . Its amplitude does not change with the orbital phase. The second component is due to Inverse Compton Scattering of the O-star photons by electrons supplied to the radial unshocked outflow by the pulsar. The electrons are assumed to tap a major fraction of their energy from the Poynting flow. For most of the orbital cicle this component dominates at 100 MeV over the pulsar's contribution. Fig. 4 shows both components and their sum after averaging over the orbital period. The model spectrum is harder in the range 100 MeV − 1 GeV than the Fermi/LAT spectrum. This is due to the simplified point-like treatment 
Conclusions
The spectral and temporal properties of the γ-ray radiation from the binary LS 5039 in the HE domain are explained by postulating a middle-aged pulsar in the system. This model of the HE radiation from LS 5039 seems to complement the recently proposed model of boosted X-ray emission from LS 5039 (Dubus et al. 2010 ) [7] to explain simultaneous orbital modulations of the flux in VHE (Aharonian et al. 2005 ) [3] and in hard X-rays (Takahashi et al. 2009 ) [11] . Direct proof of the pulsar residing in LS 5039 would come from finding pulsed emission in the Fermi LAT data. If the two-component model holds then pulsation searches in the data should be limited to the energy range around 10 GeV . The ICS photons around 100 MeV are not expected to reveal pulsations unless the searches are limited to orbital phases roughly between the apastron passage and Inferior Conjuction.
